Identification, molecular characterization and expression of the gene encoding the epidermal growth factor receptor orthologue from the fox-tapeworm Echinococcus multilocularis.
Receptor tyrosine kinases (RTKs) are crucially involved in the development of metazoan organisms and possible mediators of cell-cell communication that occurs between eukaryotic parasites and hosts. We have now cloned and characterized the complete complementary DNA (cDNA) molecule encoding a novel receptor tyrosine kinase, EmER, of the human parasite Echinococcus multilocularis. EmER shared significant amino acid sequence homologies with members of the epidermal growth factor (EGF) receptor family of different phylogenetic origin, exhibited a domain structure which is typical for this group of membrane receptors and contained all catalytically important residues at the corresponding positions. Highest homologies were detected between EmER and a previously identified receptor kinase, SER, from the parasitic trematode Schistosoma mansoni. The EmER encoding gene, emer, spans a chromosomal region of 39 kb and is composed of 23 exons. Structural comparisons indicated that emer and the EGF receptor encoding genes from mammals derive from a common ancestor. DNA/DNA hybridization experiments demonstrated that emer is present as a single copy locus in the parasite. Transcriptional analyses on in vitro cultivated parasite larvae revealed that emer is expressed in both the metacestode and the protoscolex stage, although about 10-fold higher transcription levels were detectable for the protoscolex. Northern blot experiments further indicated that emer is expressed as a single 5.2-kb transcript in parasitic larvae during an infection of the intermediate host. These results suggest an involvement of EmER in echinococcal differentiation processes towards the protoscolex stage during natural infections and provide, for the first time, structural information on an epidermal growth factor receptor-like kinase from a cestode.